Aim: To evaluate the direct and mediated associations between parenting practices and dental caries experience in Indian school children.
A representative sample (N=1539) was recruited by a multistage random sampling procedure, which is described in more detail in previous papers. 15, 16 Information sheets and consent forms were sent to parents through children. All parents provided consent for participation of their children. The sample size used in this study was considered adequate. A sample size of 450 cases is considered adequate for the most complex mediating models, while a sample of 30 is adequate for a simple CFA. 17 
| Data collection
All children underwent clinical examination and completed a questionnaire consisting of questions related to oral hygiene behaviour.
Clinical examination for dental caries in the permanent dentition was performed by a single-calibrated examiner (SK). Caries experience was quantified in each individual as DFT (Decayed and Filled Teeth). 18 A lesion was considered as carious when it presented with an unmistakable cavity, undermined enamel, or a detectably softened floor or wall. 19 Repeated examination was conducted in approximately 12% (n=186) of the study population who were randomly chosen by the recording clerk in each school. The kappa coefficient for intra-examiner reliability was 88.7%.
Oral hygiene behaviour was assessed using five closed-ended questions. Toothbrushing frequency was recorded using the question; "How frequently do you clean your teeth in a day?" which had three responses (score 1=less than once, score 2=once, and score 3=twice or more). Information on sugar consumption was collected by two questions; "How frequently do you consume sweet foods between meals in a day?" and "How frequently do you consume sweet drinks between meals in a day?", responses to these questions were "twice or more" (score 1), "once" (score 2) and "rarely or never"
(score 3). The frequency of fresh fruit consumption was recorded as "twice or more a day" (score 3), "once" (score 2) and "rarely or sometimes in a week" (score 1). Furthermore, dental visiting practices were scored as the following; score 1=never been to the dentist, score 2=visited more than a year ago and score 3=visited a dentist within the last year. A total behaviour score was formulated for parents and children separately by summing responses to the five questions, resulting in a total score that could range from 5 to 15. A higher score represents better oral hygiene behaviour.
A parent questionnaire was also administered consisting of oral hygiene behaviour questions similar to those administered to children, socioeconomic status (SES), family environment (family structure, and number of children) and parenting practices. The questionnaire booklet carried a note that the preference was for mothers to complete the survey, with fathers allowed to do so if the mother was illiterate. SES of the family was assessed using the Kuppuswamy scale. This composite measure is based on the education and occupation of the head of the family, as well as annual income. The family income dimension of the scale is regularly updated based on the Consumer Price Index. The most recent 2015 update was used in this study. A score was allocated to each of the dimensions with a total composite SES score calculated by summing the scores of the three dimensions. A higher score indicates a higher SES. 20 Family structure was categorized as either a single-parent family (families with only one parent and child/children), a nuclear family (families in which only husband, wife and their children reside) or a non-nuclear family (families in which extended family members of the husband or KUMAR ET AL.
| 553 wife also reside). It was converted to a dummy variable (0= nuclear or non-nuclear family, 1=single-parent family) for inclusion in the structural equation modelling (SEM), while number of children was used as a continuous measure.
Parenting practices were assessed using the short form of Parent-Child Relationship Questionnaire (PCRQ) which is a valid and reliable measure. 21 The original English version of the PCRQ was translated into the local language, Telugu, using standard translation procedures 22 and was subjected to validity and reliability analysis.
The translation procedure is described in more detail in previous papers. 15 Descriptive statistics are presented as means and percentages. In the path model, total scores for parenting practices, and children's and parent's oral hygiene behaviour were modelled as single observed indicators of underlying latent variables. In separate analyses, the factor structure and reliability of the measures of parenting practices and oral hygiene behaviour were assessed using confirmatory factor analysis (CFA) and Cronbach's alpha, respectively. CFA was conducted using Maximum Likelihood estimation method on half of the randomly selected study population. For the PCRQ, EFA was also conducted because CFA specifying the five-factor structure (proposed by the developers) did not result in a good fit to our data.
EFA was conducted using principal axis factoring and Oblimin rotation with Kaiser Normalisation on a randomly chosen 50% sample.
Factors with an eigenvalue of more than 1 were rotated and maintained.
The model consisted of three endogenous (DFT, children's and parents' oral hygiene behaviour) and six exogenous variables. Prior to conducting the primary analyses, the normality of all the continuous variables was determined by assessing their skewness and kurtosis. The distributions of most variables departed significantly from the normal distribution. These measures were transformed using the square root, and the model was then separately fitted with the nontransformed and the transformed measures. There were no substantial differences in the path coefficients, so only the results from the model using nontransformed measures are reported in this study.
The direct and indirect effects were also tested using bootstrap methods, bias-corrected bootstrap with 95% confidence intervals was used. 23, 24 The fit of the path model and CFA to the data was assessed using the Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and the Standardized Root Mean Square Residual (SRMR). The model was considered to have a good fit if RMSEA and SRMR were less than 0.08. A value of 0.9 or greater for CFI and TLI was considered indicative of a good fitting model. 25 A P value of <0.05 was considered significant.
| RESULTS
The questionnaire was distributed to 1800 children and their parents, 1539 questionnaires were returned (response rate of 85.5%).
These children underwent clinical examination. The majority of questionnaires were completed by mothers (65.1%). The family-level and behavioural characteristics of the children are presented in Table 1 .
The majority of children were male and aged between 11 and 14 years. Approximately, one-third (31%) of the subjects had one or more decayed teeth, and the mean caries experience was 0.73AE1.37. The majority of mothers (73.4%) and fathers (67.1%) had 1 to 12 years of education. Most of the subjects brushed once daily (91.9%) and rarely consumed sweet foods (86.6%) and sweet drinks (73.6%) between meals. Almost 72% of the families had 1 to 2 children, and 11.7% of the children were living with single parents.
| Measurement models
On conducting CFA, the model of PCRQ with five factors did not have a good fit to our data. Therefore, EFA was conducted, which revealed two factors with eigenvalues greater than one. The fit of this two-factor structure was confirmed by CFA (Table 2) . Twentyseven items that belonged to the dimensions of warmth, personal relationship, disciplinary warmth and possessiveness loaded highly on the first factor (23 of the 27 items loaded ≥0.41). All of these 27
items on this first factor demonstrated positive parenting behaviour, and the factor was labelled "positive parenting". The 13 items belonging to the dimension power assertion loaded highly on the second factor and reflected negative parenting behaviours that were coercive and overly controlling. Cronbach's alpha for the items on the positive parenting factor was 0.90, and 0.71 for the items on the power assertion dimension. Both children's and parents' oral hygiene behaviour measurement models had a good fit (Table 2) , and the factor loadings of the items in both the models were significant. The
Cronbach's alphas for child and parent's oral hygiene behaviours were 0.43 and 0.30, respectively. As both children's and parents' oral hygiene behaviour models were valid, the cumulative scores of the five items were used to generate an oral hygiene behaviour score in the SEM.
| Results of the path analysis
Overall, the model fits the data well for dental caries experience (CFI=0.999; TLI=0.999; RMSEA=0.011; SRMR=0.008). In the fitted model with DFT as the primary endogenous variable, Figure 1 and Table 3 show that most modelled effects were significant but small in size. In particular, parents' oral hygiene behaviour was positively (b=0.18, P=0.009), and power assertive parenting was negatively (b=À0.06, P=0.041), associated with children's oral hygiene behaviours which denote that oral hygiene behaviour was poorer in those children whose parents reported more use of power assertion parenting practices. As hypothesized, families reporting higher SES had children with less dental caries experience (b=À0.10, P=0.028) and better oral hygiene behaviour (b=0.13, P=0.009). The associations of Visited within the last year 151 (9.8)
Number of children in the family family structure and number of children in the family with oral hygiene behaviour were not significant. Also, children's oral hygiene behaviour was not significantly related to dental caries experience.
Some indirect associations were also observed in this model.
Although the effect was very small, power assertion parenting had an indirect association with children's dental caries experience (b=0.003, P=0.038), whereby children of those parents who reported more power assertive parenting practices having greater dental caries experience. Moreover, SES was indirectly related to children's oral hygiene behaviour (b=0.035, P=0.007).
| DISCUSSION
Power assertion parenting practices had a negative association with children's oral hygiene behaviour. SES and parent's oral hygiene behaviour were also associated with children's oral hygiene behaviour.
Factor analyses of the short form of PCRQ, 21 which was translated for use in this study, were found to have two factors-one assessing positive parenting practices (positive parenting) and one assessing negative practices (power assertion parenting). The internal consistency of these two factors was good, having Cronbach's alphas comparable to those reported by the scale authors. 21 Although the measurement models for parenting practices were supported, reliability estimates for children's and parents' oral hygiene behaviours were low. However, total scores were formed for hygiene behaviour for our analyses, given that low Cronbach's alpha does not necessarily indicate that the use of a total score is not valid. 26 Lower Cronbach's alphas can be acceptable when the items are tapping different aspects, which together define the latent construct. The items of oral hygiene models used in this study measure diverse characteristics (brushing frequency, dietary practices) but were valid components of total oral hygiene behaviour. 27 It was found that parents' oral hygiene behaviour was positively associated with children's oral hygiene behaviour in accordance with existing literature. 9, 28, 29 This finding confirms that health-related behaviour in children is influenced by parent's health behaviour among a myriad of other determinants including parenting practices. 30 Thus, this association suggests that children may model the behaviour of their parents, or that parents who have poorer health behaviour may fail to instruct their children in the needed behaviours to maintain good oral health. The findings for parenting practices as a correlate of children's oral hygiene behaviour and dental caries experience in the present study support this latter notion.
Although positive parenting did not have any significant association with hygiene behaviour in our multivariate model, parents who reported more power assertion parenting had children with worse oral hygiene behaviour. This suggests that parents who use more coercive practices may not be as effective in assisting their children to learn good health behaviour. For example, research on feeding behaviours and parenting suggests that parent-child relationship influences the autonomy given to the child in eating. 31, 32 Although limited literature is available on the effect of parenting practices on oral hygiene behaviour, parenting practices have been found to be associated with oral hygiene behaviour. For example, adolescents who perceived "fair parenting" and "close relationship" with their parents were found to have better toothbrushing practices. 7 Another study found that adolescents report fewer intakes of sugared foods Significant P values are marked in bold font.
when they receive more parental support, and adolescents are less likely to smoke when they received more support and monitoring from parents. 9 It was surprising that once all other model associations were accounted for, children's oral hygiene behaviour failed to be significantly associated with dental caries experience. However, power assertive parenting had an indirect association with higher dental caries experience, which might be via oral hygiene practices that
were not included in the model. Future research should include additional predictors (eg use of fluoridated toothpaste) in a model predicting children's dental caries. It may be that these additional predictors would further help to explain the association between parenting practices and dental caries experience.
Although studies in the past have rarely used path analysis to evaluate the effect of parenting practices and children's oral hygiene behaviour on oral health outcomes, evidence from the literature confirms that power assertive parenting is associated with poor oral health outcomes in children such as higher levels of dental caries experience, 10 gingival bleeding, 33 traumatic dental injuries 34 and also periodontal disease in adulthood. 35 However, the present study significantly adds to these findings by being the first to use a validated measure of parenting practices, to include a large sample of both parents and children and to examine the mediating effect of oral hygiene behaviour on clinical outcomes. For example, past research has used the Parenting Styles and Dimensions Questionnaire (PSDQ), 13, 36, 37 which only provides categories of parenting styles rather than providing information about specific levels of parenting practices. Measuring levels of specific types of parenting practices allow for the type of model testing performed here and also provides information about parenting practices that may be more amenable to intervention.
It is also important to emphasize the findings for SES. Even after accounting for parenting practices and parents' own hygiene behaviours, SES was related to dental caries experience with children living in families with higher SES having lower caries experience. In a previous systematic review, it was found that parental SES has a significant impact on dental caries experience of children. 5 One of the interesting findings was that SES was associated with both parents' and children's oral hygiene behaviour and also on children's dental caries experience. We also found that SES influenced children's oral hygiene behaviour indirectly, which was partly mediated through parents' oral hygiene behaviour. In the path model, we allowed parenting practices and SES to co-vary as supportive and involved parenting practices are known to be associated with SES. 38 Other family demographic characteristics failed to add much prediction in our model. Contrary to our hypotheses that children of single parents and from families with a larger number of children would present poor oral hygiene behaviour due to limited attentional 4,5 material resources respectively, family structure and number of children failed to have an effect on children's oral hygiene behaviour or dental caries experience. Our findings suggest that these factors may be less important once SES, parenting practices and parents' own hygiene behaviours are considered in a comprehensive model. Covariances were estimated between SES, number of children and family structure as evidence from India indicates that single-parent families and those with more children are at an increased risk of living in poverty. 39, 40 There are some limitations of this study. Due to the cross-sectional design, the findings observed cannot be assumed as necessarily causal.
Another limitation is that family income was not adjusted for the number of members in the family; per capita income might have been a better indicator of household income. However, number of children was also accounted for in our model, making the associations of SES with other variables unique from the association of the number of children with other variables. It should also be noted that the standardized estimates observed were generally small to moderate in magnitude.
Nevertheless, the path coefficients observed in this study are similar to those reported in previous studies that evaluated the impact of family-related factors on oral health outcomes in children. A Dutch study observed path coefficients ranging from 0.05 to 0.36 14 and a study from China found values in the range of 0.04 to 0.30.
41
Although, both the parent and child questionnaires were anonymous, the data obtained were self-reported and could have been subjected to socially acceptable reporting. Based on the findings, it is evident that not only the parental characteristics like SES, but also the parenting practices and parent's oral hygiene behaviour, have an effect on dental caries experience. As literature supports that parenting practices and parent's health behaviours also influences other health-related behaviours, the findings from this study strengthen the importance of the common risk factor approach. 42 This offers more opportunities for planning effective health promotion programs using the common risk factor approach by focusing attention on parents and parenting practices to help parents to reduce power assertion strategies and increase support of their children in their oral health behaviours. This might be done by partnering with parenting specialists or other allied health professionals who have expertise in parenting interventions and advice. 43 
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